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weather changes, which we follow from day to  day by observation and 
the use of the daily weather map. In  my course in meteorology we use 
Davis as a test-book, which is supplemented by H a m  and other refer- 
ences, together with lectures and such explanations as are needed. Now 
that we hare the apparatus, we expect to keep up a systematic record of 
weather changes. From the data thus supplied blank maps are fillcd out 
and completetl. Especial emphasis i.s laid upon the cliiiiate of diffi~rent 
regions, a suliject which is treRted of  in the course in geofiraphg, follow- 
ing the course in meteorology. The MONTHLY WEATHER REVIEM is used 
daily for reference. 

As inany libraries, high schools, colleges. nnd uiiiversi ties, 
as well as incliricluals engaged in teaching meteorology, de- 
sire to obtain Bartholoiuew’s L4tli~s of RIeteoroloFy, which is 
in itself a library of inforniation, we take pleasure in comniuiii- 
cating the information contained in a letter just received from 
the ilmerican agents: 

If any colbies are desireil for 
educational iustitutions or for free publii. librarieb, we C R I I  ~ I I I J W  :t dis- 
count of 25 per cent from this price, that  Iieing the tliity paiil to the 
C:oreriiment. When the book is to br usril in an il1stitutii)n (of tliih 
kind, all that is necessary is to make an itflitlavit that it is to lie u s i h ~ l  

As the atlas weighs a little over 9 pounds, the purchaser 
I n  

The Atlas is pulilishetl a t  $17.50 net. 

for educational purposes. 

can easily estimate the cost of carriage from Philaclellihin. 
general it can be sent by express cheaper than lry mail. 

OSCILLATIONS OF T E M P E R A T U R E  AT ANY ALTITUDE. 

A correspondent recently asked wliat is known as to the 
variation of teinperature a t  considerable altitudes above the 
earth’s surface. D. Arthur Berson, the well-known aeroiiaut, 
suggested in 1894 that  the variation in temperature a t  any 
altitude is connected with tlie variation a t  the earth’s burfnce 
by a simple exponential formula, where t’ is the basis of natural 
logarithms and h is the altitude in met,ers; 

-1, 

-It, = -It,, einnn. 
According to this, if the variation whether diurnal or acci- 
dental, is 1” a t  the earth’s surface its amount a t  other altitudes 
will be as in the accompanying table: 

0. ?28 
I). w? 
I). IS3 
!I. 11;s 
0. ITdJ 
0. 1:s 
I). IO:, 
0. ux2 
n. usn 
n. I l ls  
(I. I I O i  

I n  his report on tlie results of recent aeronautic work,’ Pr. 
Berson remarks that the formula seeins still t o  hold gooii but  
mill of course need some slight revision when we have col- 
lected a large number of observations a t  great altitudes. 

A WATERSPOUT. 

Dr. H. A. Alforil of Dominica, W. I., under date of August 
25, on the steamship FoddwUt~, com~uunictttes the following : 

011 t.he 311th instant,? at 7:30 a. in., a v 
to 701) fvet in i h n i r t e r  at. t.lie Iiase, \\‘as 
tutle 380 36’ north ant1 longitrule 722 55’ 
m e  Iby C:apt,ain Mann, and I forwar11 t.he 

The capt,ain has liiiidly allinwed iiie to 
his log. which may he useful: 

l L  August. 311, st.rong soi i t~l~-s~i i t~l~enst  \vinal 
clue-half east. l u g u s t  21. strong w~nt~ll-sol 
sea for whole hventy-fvur l i t  ~urs: 

as kinilly det~rriiiiii(!Il f ~ i r  

o f  ‘lay; st,r;riiiwl sa~iith 

Ilt llo\vu.” 
noon on Lkugust dlJ au(I 
. ~~ ~~ ~~ ~~~~ 

Wissenscliaft,liche Luftf:ihrten, Vol. 111, p. 120, 1OOlJ. 

21: August 20, latitude 3 7 O  44’ noi-bh; longitude 7 9 O  40’ west. August 
21, latitude 3 4 O  21;’ north; longitude 70” 56‘ west. 

I shall he obliged if you will inform me wlirther the stciriiiy weather 
we experienced was that of the ncorthcrn hegment of a West Indian 
hurricane. 

The weather map of 8 a. m., L4ugust 20,  sliows a trough of 
low pressure extending along the entire Atlantic coast, with 
the lowest barometer in the Maritiuie Provinces, and a sub- 
ordinate low area central about New Tork City. The water- 
spout observed by Pr. Alford was therefore nearly due sontli- 
east of this latter storin center, and consequently in the quadrant 
where bot,li tornacloes and waterspoiits are niost frequently 
observecl. It was to this slowly eastward mol-ing area of low 
pressure, and not to a West Iiiclian hurricane, that the winds 
and sea esperiencecl by tlie F ~ J H ~ ( ~ J P I / v  iuay be ascribed.-ED. 

ILLNESS OF MR. CURTIS J. LYONS. 

IIr. R. C. Lyilecker, under date of July 31, announces that, 
on account of the serious illness of Mr. Curt,is J. Lyons, Terri- 
torial Meteorologist for Hawaii, he has been appointed by the 
Surveyor (fener:tl as -4ctiIlg Territorial Meteorologist. Having 
been a member of Mr. Lyons’s faiiiily for solile years, deeply 
interested iii meteorology, and fre(1iiently assisting him in his 
work, the duties of the ofice are not new to Nr. Lyclecker, who 
will undoulrtedly carry on the work accorcling to the same 
principles that have guided Mr. Lyons. 

L I G H T N I N G  PHENOMENON. 

The following from the Cleveland Leader is kinilly corn- 
municntecl 1 ~ y  Father Oclenbacli, of Ignatius College, in that 
city : 

Gcneva. Ohio, Niuveui1.w l‘J.-A phenonienon was seen in Uuionville be- 
tween 5 m i l  6 o’clock yesterday afteriioou, during the snowsta)rui. There 
was a flash of lightning, seeming t,ti eniauate fro111 t.lie SUI.)W itself, and 
illiiniinat.iug surroun~liiig IJiiilrliugs and cblljr(*ts lluite 1Jrigtitly. It CiJU- 
sistetl o f  6wvn aliiiost siiiiultaueoris flashes, clue strunger than  the other, 
:mil of :t ~ i u r ~ i l e  an(l milky-white i.olor. They mere followe(1 hg a faint 
roll of thuntler like t,lie approach of a distant. st,oriii. Such a freak of 

linowu t,o occur during a snowstorm twent,y years or n i ~ r e  ago. 

THE BAROMETRIC DISTURBANCE IN THE DANISH 
WEST INDIES, N O V E M B E R  22-29, 1903. 

We are inde1,ted to A h .  John T. Quinn, F. R. C+. S. and 
Royal Go111 Meclalist, Inspect’or of Schools in the Danish 
West Inclies, for an early copy of tlie St. C!rois Avis, published 
at  C’liristiansted, December 5 ,  1:)0:3. from mliich me print the 
following article writ,ten by him: 

The following a c ~ ~ i i i u t  i.)f t,liis great niovemeut,, wliicli oc~onpictl ju 
~veclc ,  nanwly, frwii Sunalay thc 99d to Suntlay the 29th ut‘ N~)veoit  
niitinly IJXWII ou notex talie11 in St,. Tliiiinas. 

Tlin first hiiit. o f  the albl)roach o f  the clist.urlitxnce was given 1’s the 
liigli clouds (cirrus. etc. ) on the ~ i ~ ~ i r u i u g  o f  Suntlay the 2211. High 
(.lauds (cirro-strat,us) hail been uot,ecl o n  the 19th :und 20th as coming 
froin west-nort,liwest, t.lie wind and lower cloiids a t  tlie same time iiiov- 
iug fn,rii nort,heast,. On t,lie dlst., at 7:30 it. in. ,  I I I R U ~  narrow lmnds o f  
(*irrus were seen. ritiliatiug from t,he si11 nil curving toward the east. 
BInoh ctirro-stratus also alipearerl, ani1 kinds of clouds were 1 1 1 0 ~ -  
iug from the west; but ‘JU Silnilay inor there was a reinarka1,le (lis- 
11lay (of high o.lou~ls, in regard to wl1it4i tlie fdlowiug note was made at  
the tiwe: ( 6  ?:I5 a. 111. A4 very Ireautifnl 11and of cirrus an11 cirro-st,ratus, 
stret,vhing al.iout east aud west aut1 nearly Ioverhw~I. the shaft having 
niaiiy faiut feathery ratliatil Ins all hoking east,; the shaft pi)inting west 
an11 t,lit: l l a n l l  it litt,le spreading. plume-like, ttiwalcl tlie east. Cbulll nclt 
separate t,he motion ut’ t.he cirrus and cirru-stratus, the whole appearing 
to nii)ve t,cigether from west. by sont,h. The sky  showed many cirrus 
shafts having satne direct,inn, and so111e innlepen~lent. pattrlles o f  cirrcl- 
stmtus. In cine large and very fine patch, wit.li waved silky fibers spring- 
ing from it in st:vrral glirwtil)us, there was a quantity of  nirrlo-cuiiiuliis, 
brit all icirriis, cirri~-st,ratus, ail11 ~tirrc~-c..un~ulusj seeuietl t,o be moving 
t ,opther  iii t,lit! saiii~’ Iilane.” 

Cirrus clciurls are liiinwn aiming srtil(~rs as I ‘  niare’s tails,” and it is 
well liuown that an abundance of such clouds is believe(1 by them to in- 
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the center as south of Santo Doiningo, or on that line, ant1 the dist,ance 
from St. Thomas was probably between 4110 and 500 miles. That t.he 
tlirect,ion of the center was about as indicated is furtlirr confiriiied by 
t.lie fact that  the lower clr~uds on Monilay afternoon were iiioviiig from 
sg )utli-sout,lienst, the surface w h l  beiiig froiii east-southeast. The fall- 
ing l.~nroiiictc‘r sliowed tliat the iiiovenient. was ilrawiiig nearer t.cI Bt. 
Thoinas, aut1 tlic shift of win11 duriug Tutwlay night, taken wit,li the fact 

vest Itnroinet,er iioteil was a at t.liat time, sliows that the 
tlirii passing o i i  t.hc iit)rtli I t  is likely 
not. far away (iiiucli less tliaii it hundred iiiiles fIrOlJ;lbty), 
l ~ e  iiiferrt?tl from the  raiiid sliift,iiig of tlit. wiirll iliiriug Tues- 

ilny iiight. in  sliit,e uf tlie obvioiisly d i ) w  iiioveiiicnt uf tlie I:tbnt,er. Note 
iii this cvune1:tit~in tliitt the surface wiiill 1)ctween BI1)nilay afternoon and 

(le of St. T111)iiias. 

itrounil the ctyclone‘a (tenter, or 
t ,  mioreover, t,he steniiier CitribOre 

uotiiig that a vvry similar iiii)vciiieiit, occtiirrtvl two ycars 
tigo in tlie early dnys o f  Nuvenilwr, 1:JOl. Then &(I tlir i1rl)reasion 
niovatl up agaiust tho t,r;~tle wiiiil, was ntteuiletl 1)s t.oiisideraLIc calms 
wliilts t.hc air wits moving froin t l l  
tliuuilg>r niitl liglit,tiiiig. In all tl 
lirirric~tiie centrr. that. iiiovtiiiit:iit 
iliKrred froiii it.. Iiowevcr, in giving a iiiiicli largcr cluantit,g o f  rain. 
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of October, during the passage of an extensive depression on the west 
side of the Danish Islands and moving to the northwest. The wind from 
webt-northwest that  bdew at Frederiksted from 10 to  1 that  night and 
did some damage to  the small craft there, W ~ A  probably a part of that 
minor movement. 

The details giveii in C’aptain Dis’s notes are very interesting and they 
show that the storing meather struuh the be\ era1 islands from St. Iiittb 
to Dominica nbr)ict the snme titnc. If we run a line out from the ~ b ~ l l n l ~ d  
pnbitiou of the cyc*lone’b center on Tuesday night at riglit aiigles to  its 
track and going boutli-southeast, we sliall fin11 that  it pa 
islands, which will lie. roughly speaking, I)arttllel to it. It seeliis thet  
the whole southeaht quadrant of the cyclune was storiiiy, but was mu+t 
ho in the neighhorhuocl of that line, on the Iiassing of nhicli ;ill i i f  the 
iblands affected \\ere, in fact, ;it aliout their nearest to th 
that had pasqed and the snuthwebt quadrant was eiit 
though maintaining its c*>clunic iiioveiiirut, ft.11 to  iiiiltl \\ ehterlg Iirreze>. 
Why it did :,o is an interesting hpeiwlatiou, biit heir \\ e only ntke thf. fact. 
Later on inforiiiatioii from the differeut islalids ning throw fui  ther light 
on the wliole soliject, hut we think that, in the iiiaiii, the tlirorj gi\ ru  
above in our  article will ~JI? sustained. 

POPULAR ARTICLES REQUESTED. 

It is doubtless known to  iiianp of our readers tliat the lieau- 
tiful magazine, St. Nicliolas for Young Folks, has for r;e\eral 
years devoted a few pages to  a clepartineiit of nature ant1 
science, in which occasionally me find something bearing 011 

the weather or the atinosphere. The editor has recently ail- 
pealed to u s  for further contributions ‘‘ 011 some weather plie- 
nonienoii of instruction and entertainment to young folks.” 
A similar request lias also been received from the editor of tlie 
Youths’ C’ompaiiion. We believe we can not do lbetter for tlie 
general cause of nieteorology than to urge that those who are 
gifted in writing such sprightly articles as are acceptable to  
these magazines send their efforts to the St. Nicliolas IInga- 
zine, Century C’oinpany, Uiiion S(luare, New Pork C’ity, or to 
The Youths’ C‘oliipauion. Boston, Mass., SO as to iudie sure 
that meteorology and its  interesting atmospheric phenonieiin 
are brought home to tlie attention of their readers. 

BLACK RAIN IN CLERMONT COUNTY, OHIO, AUGUST 
19, 1903. 

Mi. J. Warren Smith, Section Director, CO~IIIU~LIS, ( )hi(), lias 
forwarded some samples of black rain, collected by Dr. ITulius 
D. Abbott, of Bethel, Oliio, nhich fell on August 19, lNJ3, aiicl 
n w  the tliircl black rain that had occurred this year. Dr. 
Bbbott says that the creeks and even the furrows in tlie 
fields were full of this 1~lac.k water, but. the sample that lie 
sen& the We:tther Bureau was taken out of n perfectly clenii 
porcelain kettle. He states t81iat the lil>~ck coloring substance 
does not settle bu t  gives the mater a permanent inky alqwttr- 
awe. It leaves a black scum on the creek banks aiicl on the 
grass. L4 biniilar clescription of the rain \\as received froin 
Daniel Bohl, a t  Laurel. C’lermont C‘ounty, Ohio. 

Samples of the dust from ldnck rains have often lieen EX- 
aminecl ~nicroscopically and chemically. An elaliorate report 

for Jan~iitry, 1895. It seemed likely that a p h ~  sicitl esaminn- 
tion of the dust and a deterinination of the size of the particles 
wonld be especially interesting in the present case, as Dr. 
hbbott’s sample evidently represented the finest dust of m1iic.h 
the great beds of loess are formed. The sample was, therefore, 
sent to  Prof. Milton TVhitney, C’hief of tlie Bureau of Soils, 
who reports as follows: 

The material in suspenbiun wa5 found to be coniplptely floculatrd wheu 
tlie sample was received and would sonu settle to  tlie bottom of the \ iid. 
even after being violently agitated. The addition of a small aniouiit of 
ammonia to a part of the saniple served to break the f l~~culat i~)n,  and a 
microscopic esamination of this inaterial showed that i t  waq. for the 
most part, exceedingly fine, many nf the particles being less th;tn cine- 
thousandth of a niilliineter in diameter. There were, him ever. a ft.w 
transparent crystalline particles which were p r o h l l y  (luartz. The 1 ial 
when first opened emitted a strong odor of hydrogen sul~)hirle. This 
fact, tugether with the microscopic examination, leads nit: to IJelieve 

Of  this kind \Vi11 lie fOUlld in the nIClNTHLY TYEITHEE RE\IE.W 

that the inaterial is prObalJly extremely fine soil with a wnsideratile pnr- 
tion of organic: matter, as Mr. Smith has suKgested. 

The explanation offered by Mr. Smith is as follows: 
Thehe two placrs are in southern Clerniunt C‘otinty, east o f  a long bend 

iii thr ohit) I;i\er. I sliall ) ) e  glail tu kni)w whetlirr niy theory that t h i h  
“l~l:t~*lc rain ‘’ is tlir dust I ) l o \ ~ n  up in tlie out liiug squall in ad~an(*e  
of the tllund 111 is ronhi(lerer1 a sati+factt one. The Ohio Ri\er 
lllllZt Iw 1 0 4  z 1JI’iUt nllll the loug tlrou niiist hate diied the 
I h a h  nru~l  tit-linsit oil tlir ri\ t’r tlitllhh i n t o  iliist :,I) that i t  woulcl Le 
vasil) 1 ~ 1 0 \ ~ 1 i  Iiigli iiitv the ail, tu be tlelio4teil 15 or 40 iiiiles to tlie east.” 

We bee no reasoii to clvnbt the general correctness of Mr. 
Smith’s es1)l:tn a t’ 1on. 

VERTICAL COMPONENTS OF ATMOSPHERIC MOTIONS. 

Tlie followiiig pabsage occurs iii :a bentence lately examined 
liy the Etlitor: 

The a.11111. 1li.y air, p 1:: off i l l  all ilireq.tit)ii:, lluring a colll wave i:, not 
i*ll,li* tlllr tl, til'. tl.111 raturib t > f  tlir sii1)arctir rrgiiiii5 trauslatwl east- 
\\iIrd all t l  s ~ l l l l l l \ ~ ~ l r ~ l  1 1  the giwrral i.irt~ulatiiin. Iiut 
v:tl :u.tioii that i:, goiii<oii within tlir grlwt auticyc*lnii 
t h c  w l ~ l  c ~ f  thc i i 1 1 1 1 1 ~  air le\ el.: i+ l)ia)iiglit ~ I I I N U ,  Iiroving a Iw1t.ut factor 
iu aiiKiiiriitiiig t h v  vii l i l  ~~i~~i i l i t i i ins  i b t ’  t l iv  1(barr strata. 

The 1)receiling sentence seems t u  imply that the cold air of 
tlie liiglier levels, when lirouglit down to the earth’s surface, 
retains its lorn teinperature and augiiients the vold already 
prelitiling in the lower strata. Does not this siiuple theory 
require careful examination ? IVe have actual observations of 
tlie teiulierature of the upper air that  Rile 11s something like 
a reliable basis for a coniputatioii on tliis matter. We copy 

the following table, sliowing the 1nea11 tenilwratures 1)y months, 
a t  high altitudes, on (la) s wlieii oliservations could lie ob- 
tained 1)y Leon Teisbewnc ;le Bort. a t  ‘l!r:11q)es, iiear Paris, 
iiieans of soiiiidiiig IJalloons duriii:: ls!)s3 lsY93 niid l!Wt: 

~~ 

frOlll the h1ONTIILY JVEATHEIL &C\IE.W for Al)ril. l!)(J1, lX3ge 177, 

TARLE l.-Xwx / f  ) ( i t ~ r t ~ .  

.Tnuu:1ry. .................... 
FelDr1l:lry ................... 
hIn rl .I1 ...................... 
.4[nril. ....................... 
h h y . .  ....................... 
J l l l l C  ....................... 
J u l y  ........................ 
A u ~ l l s t . .  . . . . . . . . . . . . . . . . . . .  

lV<Dreinlwr.. ................. 
Ih~ceiiil~er . . . . . . . . . . . . . . . . . . .  

l’xris. 

I ,  ,, 
-4 i .  G 
-SX. 4 
~ 5:;. i 

4!I. :: 
-51.3 
-4s. n 
-44. .s 
--41. x 
-4;. !I 
-4s. 1 
-45.2 
-3:. 4 

_ _ _ _ -  
It will Le see11 from this talde for the latitude of Paris 

( which is al)out 4s” 15’ north, and correslwnds with tlie Iati- 
t , d e  of iUanitoba), that on t,liese special days the air a t  l~ , t ) ( t t )  
meters a l t i t ide has, for instance. in nI:irc*h, an average tem- 
perature of -53.7@ C’.,  but  of 0.9” a t  sea le\.el. Now, the 
charts of iiiean inontlily isotherius for Nort,h America give 
-10“ c‘. for sea level a t  Wiunilwg. in RInnito1)a. at  about the 
saiiie littitnile and other teiqerittures as slio\vn in the 5th 
coluiiin o f  Talile 1. But these latter figures represent the 
a\ erage of tlie \\hole iiiontli aiid not of nay spcit t l  clays. such 
as those on ~ l i i c h  hl looi i  asceasiuiis c i~ i i  be iuacle ; douhtless 
the a\Terages for l d o o n  work at, Winnipeg woulcl be higher 
than tliese, because the coldest weather is unf:c\ orable for such 
work. Ho\ve\ er, the Paris observations give 11s a basis for es- 
timating the rate o f  decrease of telnperature with altitude, 
thus. in RIarch, the temperature at  l(),OOO meters is 52.8’ C’. 
below that at  the ground. If we a l~ply the simihr differences 
month by mouth t o  Winnipeg we get some itlea as to what the 
arerage temperature iiiay be a t  l(),OOO meters above Manitoba, 
and the result is gixen in the last coluiun of Tttl~le 1. 

Now, the above explanation o f  the origin of the cold air in a 


